A problem encountered in the study of herbivore diets is the lack of a method that can be checked for accuracy. The technician needs a method that builds confidence in his own ability to estimate the composition of a diet. The procedure should be as simple as possible. Botanical analysis of the diet should accurately reflect both the plant species eaten and the amount of each that was eaten. A microscopic technique for identification of plants eaten by herbivores that thoroughly masticate their food was described by Baumgartner and Martin (1939) and the technique was later refined by Dusi (1949 and alfalfa (Medicage sa tiva) .
All plants used in the mixtures were actively growing when collected. The plant material was oven dried and ground over a one-mm screen to reduce all plant fragments to a uniform size. The mixtures were compounded of various combinations of species so no two samples were alike. The species and dry-weight composition of the mixtures were unknown to the authors until after the sample estimates were recorded. Mixtures were washed over a 200-mesh screen to insure mixing, to remove dirt, and to remove very small plant fragments. A small portion of the mixture was spread evenly and mounted on a microscope slide using Hertwig's Solution (Baumgartner and Martin, 1939 ) and Hoyer's Solution (Baker and Wharten, 1952) . The slides were oven dried at 60 C. Five slides were prepared from each mixture.
Tissues of plants that were used in the mixtures were prepared and mounted on microscope slides in the same manner for study as reference material. Identification of each species in the mixtures was based on epidermal characteristics (Davies, 1959; Brusven and Mulkern, 1960; Storr, 1961) . These workers found that epidermal characteristics of grasses and forbs were variable with different stages of maturity.
Histological features such as size and shape of epiderma1 hairs, presence or absence of hairs, cell shapes, and crystals included in epidermal cells provided diagnostic characteristics for identification of forb species. tified by Species of grasses were identhe occurrence and position * of such specialized epidermal cells as cork cells, silica cells, silica-suberose couples, and asperities. The size and shape of the ,guard and subsidiary cells of the stomata were also reliable diagnostic features.
The mixed samples were analyzed by examining five slide mounts of each mixture under a compound binocular microscope. Twenty locations were systematically observed on each slide. A location was considered as an area of the slide delineated by a microscope field using 125-power magnification. Only those fragments that were recognized as epidermal tissue (other than hairs) were recorded as positive evidence for the nresence of a slant species at a locatidn on the slide. 'Each * species present for each location was recorded. Frequency percentages (number of fields that the species occurred in out of 100 locations) were tabulated for each species in the mixture. The frequency percentages were converted to particle density per field using a table developed by Fracker and Brischle (1944) and the relative density, expressed as a percentage, of each species in the mixture was calculated. The relative density of a species was used to estimate the percentage dry weight of that species in the mixture.
Regression equations that express the relationshin between estimated percentage dry *weight (X) and actual percentage dry weight (Y) were developed for three categories: grasses, forbs, and grass-forb combinations.
Results and Discussion
Prediction equations for grasses, forbs, and grass-forb combinations are shown in Fig. 1, 2 , and 3. The ratio between estimated dry weight percentages (relative densityj and actual dry weight percentages was approximately 1 : 1 for all three categories. Student's t-test showed that there was no significant difference (P < .Ol) between regression equatio& for grasses and forbs and that the calculated regression equations for grasses, forbs, and grassforb combinations were not statistically different from the equation Y = X. Therefore, the percent composition based on dry weight of the mixtures could be predicted directly from the relative density.
For 11 of the 15 mixtures, the number of epidermal fragments of each species at a location was recorded in A paired t-test showed no significant difference (P < .Ol) between the estimates obtained from the "particle count" technique and the "frequency conversion" technique. Either can be used with a similar degree of accuracy, but it is much easier and faster for the technician to determine if a species is present or absent than to count all recognizable fragments. The "frequency conversion" technique reported in this paper is recommended.
There are two requirements that must be met before frequency percentage can be converted to density (Curtis and McIntosh, 1950) . The plant fragments must be distributed randomly over the slide, and the density of particles must be such that the most common species does not occur in more The microscoDe techniaue renorted in the present 'paper cokd also be used to determine the species composition of clipped herbage and the weights contributed by each species present. Thus, it should be possible to accurately estimate the yields of individual components in botanical studies.
